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[.a.«H 

!^£r tfl^^M MaoC ^r«j^* °l-g-t!: ^1=^1 <£^(PHA)£| 

*1l2:«o Vl 3 ^ afl^Hg pha<H1 ^rtb ^o]rf. MaoC* °}-%-^ 

^"Al^-^V(PHA)^ ^^«o v ^-& cfl^^^i fadB ^IA% $.7} fadB 

*QAA AAQ tfl^S-i- /naoC -fr^*}* i#*Hr ^^jBisq- ^Bl*lS.^-*l£*tt!: 
(PHA) ^-B-^^>« £ts}b ^^3. ^^a]^ ^f>}±: 

#31; 91, ^I^^M* c 6 _io^ €r^€°l «fl*H «fl°^>Ji, 

C 6 -io^ ^^r* 2.^.5. PHA* ^s}^ #741* 3E^-*Vq-. ^ofl 

7)^ol fl-tgs)^ MaoC ^«J]^-g- oj-g-^- ^-f , ^eflo] pha^4 

^ #^* AA^r PHA* Jitf Jl^S. t= ZL#^^1 

PHA^l ^1)^1 13 #-g-€ =t= ill- 

[tflSSL] 

5. 1 

MaoC t-H^l^Al<£?KKPHA) 
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Ma oC €s1*1h.^-a1^a>^ ^ ^« o v^ {p r0C ess for Preparing 

Polyhydroxyalkanoate Employing MaoC protein} 

£ l^r /z/aoC -fr-^r-i- S-tr^r^- ^fl^tJ- ^ P 10499MaoC^ -fr^r ^lS.°l^r. 
£ 2^ /raoC -fr*l*r# i^f^ ^flS^ ^ p ACYC104MaoC^ -R-^^> ^]S.o)t^ m 
S. 3-& PHA ^ -fr3l*r» ^Wtt ^fl2t ^1 P MCS104613C2^ 

£ 4^r /z/aoC -fr3l*r» SL^fe ^ P Tac99MaoC^ -ft-*l*} *l£o]t}. 

<5> a. MaoC ^^^^r 6 l-§-tr 1-21*1 = ^1 <£:?KKPHA)^ ^lS^^l ^ ?M 

4. # ^3 £.3., tfttW ^£)^r MaoC <>l-g-*r PHA^ *fl 

2:^^ ^ ^ ^12: =1 PHA°fl ^rtr 7 A°}^. 

<6> #31*1=^1 «&^(PHA)^r *l^-§-°l ^fl^r^i Si, ^>m-il#, 
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°fl — ^1 ^Eflo} ^#olcf. ole^ pha^ ^-^S^Ei -frafl^ ^J7^>S!]. til^^ ^ 

<7> ^ti]-^ o.s, PHAfe- ^ 7>*1 ^a>^ PHA(SCL-PHA, short -chain- length PHA) 

<4 ^-cfl^ o.s ^^r» 7>^1 f^}# PHA(MCL-PHA, medium-chain- length PHA)^. 

^^TrU], ^ 7>^] SCL-PHAiL^ ^"tfl^o.^. ^ri^r* 7>^1 MCL-PHA 

7> ^Jl^-7>5q- i-^ol -^-A>^>7l afl^ofl, MCL-PlM ^S\JL 

91^. PHA1- ^Hl^H ^a>*>71 ^*IWt7 cflAfAV^-^ PHA 5-±*)£. 

^ ^Hr li4 PHA H.^* °l-g-*H PHA JL^M- tM3*r^ PHA ^Jl^7> ^fi^^^l 
cfl, PHA fit^f ^1^^ ^s}^ oHlS-S-H-i # ^l^l-^r tt-£S.i4^ 

# ^fo(Ai ^"^^ (R)-s.ol^ ofl^^-CoA *1^5fBl-^l((R)-specific enoyl-CoA 
hydratase), tfl#-g-4 tSS^^t ^Hl-^l 3-?fl£oHJ-ACP ^jLdfc. 

(3-ketoacyl-ACP reductase)7> ^rf(%v S: p^i et a \ t j. Bacteriol., 

180:667-673, 1998; Tsuge et al . , FEMS Microbiol . Lett., 184: 193-198, 2000; 
Taguchi et al . , FEMS Microbiol . Lett., 176: 183-190, 1999; Ren et al . , J. 
Bacteriol., 182:2978-2981, 2000; Park et al., FEMS Microbiol . Lett., 214:217-222, 
2002). 

<8> *l3g, MCL-PHA* ^*Kr -fr3l*Rr ^JES-^i 4=- v}^^r^B\ #5.^£|& 
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JL, $.7} -fr^*}* °l-g-SM °l-8-«H MCL-PHA* ^« 

iiJL£|^cf(%v S : qj et al>> FEMS Microbiol. Lett., 157:155-162, 1997; Qi 
et al., FEMS Microbiol . Lett., 167:89-94, 1998; Langenbach et al . , FEMS Microbiol . 
Lett., 150:303-309, 1997; W0 01/55436; USP 6,143,952; WO 98/54329; WO 99/61624). 
5Etb, *l«<Kr -g-sfl^S^ # FadB7> z\)7]Q tfttt* oj-g-^ ^-fofljE, 

MCL-PHA7}- ^€ 5^°l iJ!S)^^-(^-S: Langenbach et al., FEMS Microbiol. 
Lett., 150:303-309, 1997). n.^, #7} Fa<B7} z\}7]& 7%2i^t tfl^-g; °]$-Hk 
^-f , 3-?fl£^}^-ACP ^JLi7> PHA 2-^« *fl^r*l 3M ^Hl 

&7l nfl^oil f pha £t^t *H^Rr AflS.^- Jl4i7> ^xfltH c^s^t}-. FadB7> 

^71^ 7fl^ ol-8-« /g-f, MCL-PHA1- It^AS ^If ^ &7l ufl^l , 

#7] FadB7> *fl7i^ ^fls^- tfl^oflAi PHA ^ll^Rr JLi« fr^^Tr in 3 

o] ?||^5q$o_u}-, a}*)^ ^7} ^cM^f. 

<9> rrJ-ej-A-l, tfl^-g-^H PHA ^^Hb *fl^.£ Jl^S fl-^*H°> § ^A^o] g<y 

<io> olofl, ^ ^t^^s-o. tfl^-g-^H PHA £Mt ^1 ^*Rr *flS.£ fl-^r^r oflo] 

€ FadB7> ^71^ ^112:*}- tfl^olH PHA 2ic^# afl^SHr JL^^g: ^ ^ 
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<n> ^ t m. ygx$o\ ^ gjj sl^o. PHA afl^Hr ^Jl^^ 

<13>^- ig}-ig3] ^ ^ J2.;*| o_ ^-^«J] E ^tL E ^ «V^^ c+«J]^-i- *fl^Kr ^o}cf. 

<is> cf^ ^^fl s.^^. ^7] i£igyflEi# °l-§-*>^, PHA* ^*Kr y o V ^* *H 

^*Rr ^14. 

<16> ^ *g^2] c^^ ^7l *11SW<HJ.2.5. PHA* ^1^-^ 

<17> ^- MaoC* #3)^^*l^b*KKPHA)sl ^«<J-^ tfl^<*IM fadB ^ 

tfl E ^ 3.3 ^ = ^-a] o s v^-a> ( pha) ^ o.^7>* S_%?>\±= ^^jS. ^^a] 
*H *§^«r« ^*Rr #31; ^, ^^«1* C 6 -io^ #^°1 tifl 

*H1 tifl°^>^, Ce-io^ 7}*}±r 5L±K]£. ^AjsJ PHA* ^*Rr #31 

» i^-W: °H, PHA ^-B-^7]-7> *t^l ^ltbsl^ 3-^ °H4, ^aC* ^-g-Tg-o] 
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<19> ^Tfl(Tsuge) ^-Br ^l-^M PHA^ tH^l ^H^rfe ofli^-CoA §|n 

Br^MKenoyl-CoA hydratase)* iLZL3-}$|tf {%3^: Tsuge et al., FEMS Microbiol. 
Lett., 184:193-198, 2000). ^^>-i-^r tW^H PHA S-Mt *)l^Rr *fl5.£ 

t}. H ^-2}-, 34%2] M-E}^^ MaoC ^^(^^ J: 1)^ ^l- ^Jis^}^ -fr 

^K^ 1 ^ 2)1- ^ XJ^nf. oH^l, MaoC 

Q^JL, maoC $k maoA -fr#7r7 r <5>M-<=q .2.2)1.3- 0.5. o]^<^^ 7 A U ^°) 

s\9Xy-(%t^- Steinebach et al . , Eur. J. Biochem. , 237:584-591, 1996). 
<20> ^ 1^7}-^ ^7] ^^sl ^-^^ol PHA 51 ^<^Rr ^lii^-CoA ^}^s}^^}9] 

M-^r^i ^J^S. <i#<5l-$SZL, o)m. ^-o]^ 7] t MaoC ^-ssj-^ 

tf>-§-(PCR)-2-5. /z?aoC£ c -fr^M- ^^.a] ^t}(^^: Blattner et al., Science 
277:1453-14, 1997). #71 /»ao^ c -B-^r!- Sacl/XbalS. ^^Jl, P 10499A 11 

-gHflEK^S: cfl*V^l^- A] 2002-10325 JO <>fl -#^1^1, pl0499MaoC# ^1*} 

JL, $.7) P 10499MaoC EcdRV/ Scales. ^#^H ^*3r -fr^l*} S^*, 

/Vz/II/£raI.£-5. pACYC184°fl maoC ^-#7>1- tg^Ul^M ^tr ^^j^ 

pACYC104MaoCl- ^Ml^cf. 
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<21>pha ^-fr€*r» T$kQ*t ^ 91^ pl0499613C2 ^eK^-S: ^n]^ ^1 

2002- 1032531 )# EcdSSS/ Sspl^-S. ^.^}JL, EcdSSS. ll^tr pBBRlMCS^l PHA 
^-H-^^># Sf-*Rr ^ pMCS104613C2# ^l^t}. 

<22> >§ (Jeong) ^ U-^H 3*H, /aoB7> ^1^^ 1-<3^°1 tfl^H? WBIOK^S: rfl^n]-^ 
3**1 #31 >j| 2002- 10325:51)5.^ /HaoCl- *fl7^H, /ac®^ /waoC 7> 2.^- ^7^ #<^^ 
°1 tfl^^" WB106-8- ^l^^K^S: Jeong and Lee. Appl. Environ. Microbiol., 
68:4979-4985, 2002). 

<23> facmlo) *\}7]g. WBlOl^r PHA tHS-frS!*}* i^r*}^ pMCS104613C2^.5. 

^^£152# uflsi, e)-^^7> 107fl^l c-fl?>^AVo.s.«-El MCL-PHA1- $<&^ ^ 
fadBS\ maoC 7} 2^- #<£€°1 tfl^ WB106^r pMCS104613C2 1 2-O 3. 

€ €4i^r7> 107fl«y cfl^^S^Bi MCL-PHA* $<&^ ^ ^M", 

^7] WB106* pMCS104613C2^ P ACYei04MaoCS. ^fls^- tfl^-g- W3110£r 

^i^7> 107fl<y ti]^A>o_5.^-Bl MCL-PHA-fr ^ 9X91^. °H, ^S*]- tfl#5 

^-el^r-^^mCLuria-Bertani, LB) afl^l (Yeast extract 5g/L, peptone lOg/L, NaCl 
5g/L)» WV*] «>^S>Cr. ^tr, £ *^<fl -fl-Mfe PHAfe ^sfl^ ^ o. 

(3-hydroxyhexanoate, 3HHx), 3-^1 ^^-^^-Ef^ofl o] e (3-hydroxyoctanoate, 3H0) ^ 3- 
cfl 7 r 2^1 <5lM(3-hydroxydecanoate, 3HD)» aHMH , 3H0 ^ 3HD7} cfl 
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<24> ^Sfofl ^|*H, WBoC ft&A^tf l^^Tr 5L^%^^- ^^^>7l 

$1*H, 67fl3l §l^clo.S. 5*1 ^ MaoC ^^^r ^^l^ P Tac99MaoCH# 
°\% °]-g-*H MaoC-His 6 -Tag^r $.7} MaoC-His 6 -Tagfe 3.3.5.^ 

-CoA(crotonyl-CoA)» 7] £3. A}-g-*M 47.6U/mg^ ^li^-CoA *| = ^^(enoyl-CoA 
hydratase) M-^ifl^cf. iJ-^H^, "1U"» lymol^ B.^S^-CoAl- 

*\)A 5a°H A^ ^o]cf. 

<26> 1 : OT ao6- -B-^7fl- o]-g-*V pha ^-g- ^flS^- tfl^^ *f|2: 

<27> sq- maoC 7} z\}A$. 1-<*>€°1 cfl^, 31 maoC $-&AM: i^Rr ^flS 

^- wflE^ ^ MCL-PHA tJ-^-n-^i*}!- z}-z}- ^l^Kn, ol-g-^a} 

MCL-PHA ^^>-§- A^ ^S^^cf. 

<28> ^A]<m 1-1 ; f a dB Q maoC 7} #<?!^ 0 1 ^fl^^ ^1 
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<29> Hj-^ofl nj-ej-, ^z]}zJ{3_3\.7] \*\ eflc £.s||^.( rec r operon)^- °l-g-sH tfl^- 

tHH /waoC-B-€^>l- ^St-St^K^S: Jeong and Lee., Appl. Environ. Microbiol., 
68:4979-4985, 2002). 

< 30 > «>Efle)^.3x)-xl \$>] z^^.jsm\^(red operon)°l tHr€ pTrcEBGS. /ade7r 

l-^^o] WB101* Jl, IPTG lmM^- ^7 r *H ^^^^ 

WB101 (pTrcEBGHH ^-^\JL, °}^r °]-%--s}<^ ^z\QE. *\]3. 

(electropor at ion-competent eel Oil- ^^l^r^ 1 ^ . 

<3i> tb^, maoC ^Q*}^ 5' ^-2.5.^ 60bp£f 3' I^AS^-Ei 60bp7>, 

(chloromphenicol) ^ 5'^^.^.^ 60bp^- 3'^7]S.^ 60bp^- 

¥ 7] S.%^}7} , fSt^t -R-^S. maoC -fr^r* 

*|, $-&z}7} ^€ €-£€°l*H* ^Mltl" ^ °1» ^"M, pACYC184(New 

England Biolab, USA)-!- ^ ^>J1, Hej-o]^ MaoCdelf : 

5 1 -at gcagcagt t agccagt 1 1 ct t at ccggt acc t ggcagt c t ggccggggccgt agccgt age 

acttcactgacaccctc-3' (*i 'MSis. 3)2f HiiM 1 ^ MaoCdelb: 5' -ttaatcgacaaaatcaccg 

tgctgcctggccaccagcgtcagaattgaataacttattcaggcgtagcacc-3' (*\ 'il^JE. 4)H- 

ol-g-^o.^, 94°C<>1H 50^^> i£M§, 52°C^l^i 50^# 72°C°1H 

% % ^7)sL *H, # 30 ^7l# «H-*r^i , PCR^: *r^r^, PCR <r 

<32> PCR #7] ^fiH ^li^l -g-SH^H, /adff maoC 

7} SL^ ^||>l^ §<£i£°l WB106^r ^l^rW- 
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<33> ^aHI 1-2 : tfl^sj /raoC -ft-*!*}* SL^Vfe ^flS^ ^afl 

<34> *}^, tfl^-g- W31103 <3^*1] DNA# u o v ^^S. ^ ^ ^M^cK^: 

Sambrook et al . , Molecular cloning, 2nd ed, Cold Spring Harbor Laboratory Press, 
NY, 1989). #71 ^*fl^ tfl^-g- -ft-^H^ *>JL, H5}°H maoC 1: 

5'-tttcccgagctcatgcagcagttagccagtt-3'(^1^^31 5)4 ^Bf°H maoC 2: 
5'-gctctagattaatcgacaaaatcaccgt-3'(^^^iJ: 6)# °l-g-*rS3 ^ , 94°C< : H1^1 50^# ^ 
^ , 52*M>H 50^^> ^^HS, 72 °C^]^ 2-£-?J ^l^M- *V ^7lS *H , 30 ^7]1- 
a Jr4*r^i, PCR# PCR ^H^^r. 

<35> fV^, P 10499A ^B](^-S: tfl*}-^^- *1] 2002-1032531)1- SacMXbal Jl^S. ^ 

^•tt cf-g-, ^7] PCR Si^-fr ^-^^l^^i, ^^tr ^ pl0499MaoC# ^l^ji, 

^11- £coRV/ Scales. ^t}<^ ^M=-*V /Vz/II/ZVal £.5. pACYC184^1 

pACYC104MaoC» ^^MWi^^- S. 1, S. 2). S. 1^ /rac^ -R-^*}* 
^W^r ^S^- ^E-i P 10499MaoC^ -Fr*!*} ^ 2 ^ maoC -B-^7}# 5£^>^ 

*fl^ P ACYC104MaoC^ -fr#7} 

<36> ^aHI i-3 ; MCL-PHA ^-fr3l*r» *M1 
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<37>MCL-PHA ^-fr^^ ^*>^, pl0499613C2(%^: tfl^nl-^ *fl 

2002- 10325 EcdSS/Sspl A% S.±S. -fr*l*> £coRV5. ^ 

pBBRlMCS^l #<£H?H, MCL-PHA ^^0] P MCS104613C2# ^l*>^cf( 

^-S: 3E 3). £ 3-^ PHA ^ -fr^*}* A^ ^ pMCS104613C2^ 

<38> ^X\df{ 1-4 : *fl^- tfl^-^ 

<39> -gAlofloflAl /acK7> *ll7i=l #<£i£°l cfl^-g- WBlOl^ /«3c# 2f /»aoC7> S.^- 

*fl7i£ #^^^1 WB106# AA MCL-PHA ^^0] P MCS104613C2, 

MaoC ^^B^ p 10499MaoC % MaoC ^^E^ p ACYC104MaoCS A^- 
^ tfl#5" WB101(pMCS104613C2), WB101(pMCS104613C2 + P 10499MaoC) , 
WB106(pMCS104613C2) ^ WB106(pMCS104613C2+pACYC104MaoC)^r aflS^^ , fll^A^ 

^ tfl^-g- W3110* PHA fh$-fr*l;*> ^^jB]«a pMCS104613C2^ MaoC ^ *flS^- 
^B] P 10499MaoCS ^^^^1^1 *fl2:^- tfl^-g-^i W3110(pMCS104613C2 + pl0499MaoO* 

<40> ^aHI 2 : ^fl^ MCL-PHA tM3^ ^ 
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<4i> *H 1-4<>11^ z^-zj- ^IS^ cfl2^, WB101(pMCS104613C2), WB101(pMCS104613C2 + 

pl0499MaoC), WB106(pMCS104613C2) ^ WB 106 (pMCS 1046 13C2+pACYC104MaoC)£] MCL-PHA ^ 
^* 41 SM, ^71* cfl^* 2g/LSl c-H^AVol LB afl^l 

(Yeast extract 5g/L, peptone lOg/L, NaCl 5g/L)<HH 4<£ ^<?> «fl°^>^^-. ^, 
Hfl<#-i-* 2,500rpm^.S 15^-^^r ^-g-s^Kn KXTC^H &^}<%t}-. wj-^ofl 

^3.^3 MCL-PHA* -g-^<s}:a, ojo] tg-s^ ^^^^^(^: tfl^^ 
^ 2002-10325^). 

<42> SEtt, ^7] ^-Sl^ MCL-PHA^) 2:^* ^*r?l ^-s]^ MCL-PHA* 

(methanolysisH^H , 3-*] IttKt cfllHl^Ei (3-hydroxyalkanoic acid methyl 
ester)^l #3r^M^i, 7fias4£^2ll 3 l(Donan Co. , Korea)-!- 

3HB(3-hydroxybutyrate) , 3HHx(3-hydroxyhexanoate) , 3H0(3-hydroxyoctanoate) , 
3HD(3-hydroxydecanoate) 3l 3HDD(3-hydroxydodecanoate)^1 ^r^r^^f. 
°H, GC (fused silica capillary column, Supelco SPBTM-5, 

30m 0.32mm ID 0.25m film, USA)* <M~§-*r^Jl, Hfl^-i+Cbenzoic acid, Sigma Chem. 
Co., USA)* internal standard)^. ^HMfrS^K^: a l). 
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<43> [S. 1] 







^ «l 1 
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WB101 ( P MCS104613C2 
+ P 10499MaoC) 


20.0 
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WB106 (pMCS104613C2) 


0 
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0 


0 


0 


0 


WB106 (pMCS104613C2 
+ P ACYC104MaoC) 


10 


0 


12 


38 


49 


0 



<44> <#7] S. 1<$*\ 1^5, WBl0l(pMCS104613C2) ^ WBl01(pMCSl04613C2 + 

pl0499MaoC)*IM^- MCL-PHA7} ^sq^o. u|- f MaoOl ^€ tfl^J-g-©! 
WB106(pMCS104613C2)°.S.^-£i^r MCL-PHA7} , MaoC°l ^€ 

tfl#-g-<*fl MaoC» #<?M^ ^Sl-® tfl^S WB106(pMCS104613C2+pACYC104MaoC)°fl^^ 
MCL-PHA7> ^SiAHS, MaoC7> MCL-PHA^ -$4H1 #iL*t ^^§- Hr 



<45>MCL-PHASl >$*H) ^a^, ^-7lwl-*(Langenbach) p/?aC7/> a -fr^r* ^ 

^B] pBHR71S. /afl»#«a^ol °1**>^ , AflMa^lNI 

21.1%(w/w)£) ffAi MCL-PHA* ^^r^C^S: Langenbach et al . , FEMS 
•Microbiol. Lett., 150:303-309, 1997), S7fl(Tsuge) ^Sr ^S.^^ -fi-Bfl^ PHA ^ 
-fV^i^V^r ttS-2-M"— (R)-^-°13 ^1^^-CoA ^]H.eh^l((R)- S pecific enoyl-CoA 

hydratase)<?i PhaJl^ PhaJ2# ^^M?]^ tfl#5-i- °l-§-^r<*l *flX?i2^1Ml 14 

^ 29%(w/w)^ MCL-PHA-fr , PHA^ ^3. 67fl^ ^if 7}*] 
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#^ <a*}: 2003/10/27 

^ fiic^S. ilJl^>^cf(^-2:: Tsuge et al . FEMS Microbiol. Lett., 

184:193-198, 2000). 

<46> o]eitr ^Hfls] 7l#3f ^- ^ o. tiling, ^-^o) tt o >^^. o)-g.^ ^eflo] MCL-PHA 
tM$(14, 21.1 ^ 29%(w/w))iLt} ^ ^(44.6%(w/w))°.S MCL-PHA# ^ 
Jl, f^HflS] aj-^ o.^. aJa>^ MCL-PHA7> ^5. 67fl£] 7\*]^ ^^ofl «1 

*H , -g- wj-^^S ^|*Hel MCL-PHA^ 67fl ifl^l 107fl^ ^hi* 7>*1^ iic^ 

(3HHx, 3H0, 3HD)S ^^Ji, s.^ 87 fl tfl^ 107 fl<2] ^* 7>*lfe S.i^(3H0, 3HD)» 
i^-*>7l nfl£-afl , 67flS] ^» 7>*lfe S.i^S ^€ ^eflo] wj-^ o.^. a^a> 
€ PHAJit} zl -g-g-£-o) 7 } ^7^1 ^rf^ ^ 

<47> ^aHI 3 : MaoC^I ^Ic^-CoA 3].E.e}-EM| lM3 (enoyl-CoA hydratase activity) ^ 

<48> maoC He}-°H 2 tfl^lofl , His-Tag: 5'-gctctagattaatggtgatgatggt 

gatgatcgacaaaatcaccg-3'(7.i^wis 7)# >M-8-*rfe ^ afl^JLfe, -g*H 1-2*1- ^ 
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#^ <U*}: 2003/10/27 

tac promoter )# i^f^ pTac99A Sacl/Xbal^-S. #7] PCR ^ 

^"^^H l^^l pTac99MaoCH# ^W^^K^S: J£ 4). £ 4^ /saoC -rr^rl- 
5Lf-*Rr ^S^- «]Ei P Tac99MaoC^ -ft-#*> *\^o]v)-. #7} ^^5. DH5 a 

* ^^SH^*!, tfl^g- DH5a(pTac99MaoCH)» ^2:^>J1, o]f LB «fl*W>H 1 

tiflo^ IPTG lmM* $7HM, l^g* -fr^^r ^^Kn, 

Sr^M €-^11-* NTA ^(Qiagen Ni-NTA kit, USAH 3-§-*r°3 67fl^ 

^l^t]^ i^-SKr MaoC ^^-fr ^M*}^. 
<49> #7] MaoC #^114 7lll$l 0.25 mM HS-S^-CoACcrotonyl-CoA)!- «h§-^-g-^ 

(50mM Tris-HCl, pH 8.0H1 ^7}^ ^^}JL, 7l ^ , 263nm^ 43MM ^^S. 

7} #^Kr ^J* <^l^^-CoA ^l^Ef^ ^§^4; ojnfl, ^^^-o] 

afli^-CoA ^^liEi(enoyl-CoA thioester)^ e 2 63 ^ 6700 M-icnr 1 ^. Tll^sr^tr. 
€4, MaoC ^^^-8: HS-S^-CoA^l tfl§>^ ( 47.6U/mg^ ^1^^-CoA -&]:EL5}-i=Ml % 

<so> o] -S-bfl ^ -S-Afl*| -y^*>uL «y^^ = ol ( tfl^-g-ofl^ MaoC # 

afl^^- ol -§-*}- 1-^*1 =s.Al^AV(PHA)S) ^2:^ ^ ^ *flS^ PHA^l ^ 

^14. tiv^o^ MaoC# oj-g-^- ^^«l = s.Al^xV(PHA)Sl ^"<H^ tfl^6fl 
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%:% QA- 2003/10/27 

fadB -fr^M- *M^Rr #31 ; #71 fadB A>\Q tfl maoC -R-#7}* 

SVfe ^^B\A 1^ *1 ^HlKPHA) tM^^*}!- ^^5. ^6)1 n 

H*d«^l?H ^*Rr #31; ^, ^#^1» c 6 _io^ ^^J°l 

«fl*Hl tifl°o^>JI, °I^^-Ei c 6 -io^ PHA» ^*Hr #3l» i^-W. ^ofl 
^*>^, *1^}*1 7l^o] fl-^s]^ ^r^oi MaoC % + , ^2fl^ PHAiLt} 



28-18 



#^ H*}: 2003/10/27 

l] 

medium-chain- length polyhydroxyalkanoate) thM H-Q-^ -2-^^]# ^l^Vb ^r^^-i: 
1 3^ 2] 
[^t 1 * 3] 

-CoA *lHiq-EMl ^(enoyl-CoA hydratase activity)* M-^Wl^ MaoC. 
[3^* 4] 

*11 2^3 ^ v M«]e^ ^^^^^ 

5] 

( i ) tfl#3-6iH fadB -fi-3l*}-i- #31; 
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#^ QA- 2003/10/27 
( ii) #71 fadB^AA A}7\Q tfl3hg-§: A 1%^ maoC -fj-^}* S.^\^ ^^E] 

(iii) ^#«-fr C 6 -io^ ^€ wfl^^l aro^V^l, ^iM^i C 6 -io^ 

ft^-fr 5.^*1 3. ^€ pha!- ^*Hr #311- SL^Hr, MaoC* <>1 -g-^ PHA 

6] 

(PHA) ^-fi-3l*Hr phaC O] ^ 
MaoC* ^l-g-^ PHA£] ^-t> H o v ^. 

[3^* 7] 

^1 5%>^ ^S^H, C 6 -io^ AASr 
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15. 1] 




Ik 



#^ 2003/10/27 
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^ 2003/10/27 



IS. 3] 




pht? £2 



on 



(EcdRVtSspVf 



[S- 4] 




ori 



<110> Korea Advanced Institute of Sicence and Technology <120> Process for 
Preparing Polyhydroxyalkanoate Employing MaoC protein <160> 7 <170> Kopatentln 
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#^ «J*>: 2003/10/27 

1.6 <210> 1 <211> 681 <212> PRT <213> MaoC in E. Coli <400> 1 Met 

Gin Gin Leu Ala Ser Phe Leu Ser Gly Thr Trp Gin Ser Gly Arg 1 5 

10 15 Gly Arg Ser Arg Leu He His His Ala He Ser Gly Glu Ala Leu 

Trp 20 25 30 Glu Val Thr Ser Glu Gly 

Leu Asp Met Ala Ala Ala Arg Gin Phe Ala 35 40 

45 He Glu Lys Gly Ala Pro Ala Leu Arg Ala Met Thr Phe He Glu Arg 50 

55 60 Ala Ala Met Leu Lys Ala Val Ala Lys His Leu Leu Ser Glu Lys 

Glu 65 70 75 80 Arg Phe Tyr Ala 

Leu Ser Ala Gin Thr Gly Ala Thr Arg Ala Asp Ser 85 

90 95 Trp Val Asp He Glu Gly Gly He Gly Thr Leu Phe Thr Tyr Ala 

Ser 100 105 110 Leu Gly Ser Arg Glu Leu 

Pro Asp Asp Thr Leu Trp Pro Glu Asp Glu 115 120 

125 Leu He Pro Leu Ser Lys Glu Gly Gly Phe Ala Ala Arg His Leu Leu 130 

135 140 Thr Ser Lys Ser Gly Val Ala Val His He Asn Ala Phe Asn Phe 

Pro 145 150 155 160 Cys Trp Gly Met 

Leu Glu Lys Leu Ala Pro Thr Trp Leu Gly Gly Met 165 

170 175 Pro Ala He He Lys Pro Ala Thr Ala Thr Ala Gin Leu Thr Gin 

Ala 180 185 190 Met Val Lys Ser He Val 

Asp Ser Gly Leu Val Pro Glu Gly Ala He 195 200 

205 Ser Leu He Cys Gly Ser Ala Gly Asp Leu Leu Asp His Leu Asp Ser 210 

215 220 Gin Asp Val Val Thr Phe Thr Gly Ser Ala Ala Thr Gly Gin Met 
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<£x}-- 2003/10/27 

Leu 225 230 235 240 Arg Val Gin Pro 

Asn He Val Ala Lys Ser He Pro Phe Thr Met Glu 245 

250 255 Ala Asp Ser Leu Asn Cys Cys Val Leu Gly Glu Asp Val Thr Pro 

Asp 260 265 270 Gin Pro Glu Phe Ala Leu 

Phe He Arg Glu Val Val Arg Glu Met Thr 275 280 

285 Thr Lys Ala Gly Gin Lys Cys Thr Ala He Arg Arg He He Val Pro 290 

295 300 Gin Ala Leu Val Asn Ala Val Ser Asp Ala Leu Val Ala Arg Leu 

Gin 305 310 315 320 Lys Val Val Val 

Gly Asp Pro Ala Gin Glu Gly Val Lys Met Gly Ala 325 

330 335 Leu Val Asn Ala Glu Gin Arg Ala Asp Val Gin Glu Lys Val Asn 

lie 340 345 350 Leu Leu Ala Ala Gly Cys 

Glu He Arg Leu Gly Gly Gin Ala Asp Leu 355 360 

365 Ser Ala Ala Gly Ala Phe Phe Pro Pro Thr Leu Leu Tyr Cys Pro Gin 370 

375 380 Pro Asp Glu Thr Pro Ala Val His Ala Thr Glu Ala Phe Gly Pro 

Val 385 390 395 400 Ala Thr Leu Met 

Pro Ala Gin Asn Gin Arg His Ala Leu Gin Leu Ala 405 

410 415 Cys Ala Gly Gly Gly Ser Leu Ala Gly Thr Leu Val Thr Ala Asp 

Pro 420 425 430 Gin He Ala Arg Gin Phe 

He Ala Asp Ala Ala Arg Thr His Gly Arg 435 440 

445 He Gin He Leu Asn Glu Glu Ser Ala Lys Glu Ser Thr Gly His Gly 450 

455 460 Ser Pro Leu Pro Gin Leu Val His Gly Gly Pro Gly Arg Ala Gly 
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#^ <a*}: 2003/10/27 

Gly 465 470 475 480 Gly Glu Glu Leu 

Gly Gly Leu Arg Ala Val Lys His Tyr Met Gin Arg 485 

490 495 Thr Ala Val Gin Gly Ser Pro Thr Met Leu Ala Ala He Ser Lys 

Gin 500 505 510 Trp Val Arg Gly Ala Lys 

Val Glu Glu Asp Arg He His Pro Phe Arg 515 520 

525 Lys Tyr Phe Glu Glu Leu Gin Pro Gly Asp Ser Leu Leu Thr Pro Arg 530 

535 540 Arg Thr Met Thr Glu Ala Asp He Val Asn Phe Ala Cys Leu Ser 

Gly 545 550 555 560 Asp His Phe Tyr 

Ala His Met Asp Lys He Ala Ala Ala Glu Ser He 565 

570 575 Phe Gly Glu Arg Val Val His Gly Tyr Phe Val Leu Ser Ala Ala 

Ala 580 585 590 Gly Leu Phe Val Asp Ala 

Gly Val Gly Pro Val He Ala Asn Tyr Gly 595 600 

605 Leu Glu Ser Leu Arg Phe He Glu Pro Val Lys Pro Gly Asp Thr He 610 

615 620 Gin Val Arg Leu Thr Cys Lys Arg Lys Thr Leu Lys Lys Gin Arg 

Ser 625 630 635 640 Ala Glu Glu Lys 

Pro Thr Gly Val Val Glu Trp Ala Val Glu Val Phe 645 

650 655 Asn Gin His Gin Thr Pro Val Ala Leu Tyr Ser He Leu Thr Leu 

Val 660 665 670 Ala Arg Gin His Gly Asp 

Phe Val Asp 675 680 <210> 2 <211> 2046 <212> 

DNA <213> MaoC in E. Coli <400> 2 atgcagcagt tagccagttt cttatccggt acctggcagt 

ctggccgggg ccgtagccgt 60 ttgattcacc acgctattag cggcgaggcg ttatgggaag 
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tgaccagtga aggtcttgat 
ccgcccttcg cgctatgacc 
at ct get gag tgaaaaagag 
cagacagttg ggttgatatt 
gtagccggga gctgcctgac 
aagaaggtgg atttgecgeg 
ttaaegcett taacttcccc 
geggaatgee agccatcatc 
tgaaatcaat tgtcgatagt 
gtgctggcga cttgttggat 
cggcgaccgg acagatgetg 
ctatggaagc tgattccctg 
cggagtttgc gctgtttatt 
aatgtacggc aatceggegg 
ctctggttgc gcgattacag 
tgggegcact ggtaaatget 
tggctgeagg atgegagatt 
tcttcccgcc aaccttattg 
cagaagcett tggccctgtc 
aactggcttg tgeaggegge 
ttgegegtea gtttattgee 



120 atggcggctg cccgccagtt 
180 tttatcgaac gtgeggegat 
240 cgtttctatg ctctttctgc 
300 gaaggtggca ttgggacgtt 
360 gataegctgt ggceggaaga 
420 cgccatttac tgacctcaaa 
480 tgctggggaa tgctggaaaa 
540 aaaccagcta ccgcgacggc 
600 ggtcttgttc ccgaaggcgc 
660 catctggaca gecaggatgt 
720 cgagttcagc caaatatcgt 
780 aactgetgeg tactgggega 
840 cgtgaagttg tgcgtgagat 
900 attattgtgc cgcaggcatt 
960 aaagtcgtgg teggtgatec 
1020 gagcagegtg ccgatgtgca 
1080 cgcctcggtg gtcaggcgga 
1140 tactgtccgc ageeggatga 
1200 geaaegctga tgccagcaca 
1260 ggtagccttg egggaacget 
1320 gacgcggcac gtacgcatgg 



#^ 2003/10/27 

tgccattgaa aaaggtgccc 
gettaaageg gtegctaaac 
gcaaacaggc geaacgeggg 
atttacttac gccagcctcg 
tgaattgatc cccttatcga 
gtcaggcgtg geagtgeata 
gctggcacca acgtggctgg 
ccaactgact caggegatgg 
aattagtctg atetgeggta 
ggtgactttc aeggggtcag 
cgccaaatct atccccttca 
agatgtcacc ccggatcaac 
gaccacaaaa geegggcaaa 
ggttaatgct gtcagtgatg 
tgctcaggaa ggcgtgaaaa 
ggaaaaagtg aacatattgc 
tttatctget gcgggtgcct 
aacaccggcg gtacatgcaa 
aaaccagega catgctctgc 
ggtgacggct gatcegcaaa 
gcgaattcag atcctcaatg 
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2003/10/27 



aagagtcggc aaaagaatcc 



1380 accgggcatg gctccccact gccacaactg gtacatggtg 



ggcctggtcg cgcaggaggc 



1440 ggtgaagaat taggcggttt acgagcggtg aaacattaca 



tgcagcgaac cgctgttcag 



1500 ggtagtccga cgatgcttgc cgctatcagt aaacagtggg 



tgcgcggtgc gaaagtcgaa 



1560 gaagatcgta ttcatccgtt ccgcaaatat tttgaggagc 



tacaaccagg cgacagcctg 



1620 ttgactcccc gccgcacaat gacagaggcc gatattgtta 



actttgcttg cctcagcggc 



1680 gatcatttct atgcacatat ggataagatt gctgctgccg 



aatctatttt cggtgagcgg 



1740 gtggtgcatg ggtattttgt gctttctgcg gctgcgggtc 



tgtttgtcga tgccggtgtc 



1800 ggtccggtca ttgctaacta cgggctggaa agcttgcgtt 



ttatcgaacc cgtaaagcca 



1860 ggcgatacca tccaggtgcg tctcacctgt aagcgcaaga 



cgctgaaaaa acagcgtagc 



1920 gcagaagaaa aaccaacagg tgtggtggaa tgggctgtag 



aggtattcaa tcagcatcaa 



1980 accccggtgg cgctgtattc aattctgacg ctggtggcca 



ggcagcacgg tgattttgtc 



2040 gattaa 



2046 <210> 3 <211> 80 <212> DNA <213> Artificial Sequence <220> <223> 
primer MaoCdelf <400> 3 atgcagcagt tagccagttt cttatccggt acctggcagt ctggccgggg 



ccgtagccgt 



60 agcacttcac tgacaccctc 



80 <210> 4 <211> 71 <212> DNA <213> Artificial Sequence <220> <223> 
primer MoaCdelb <400> 4 ttaatcgaca aaatcaccgt gctgcctggc caccagcgtc agaattgaat 



aacttattca 



60 ggcgtagcac c 



71 <210> 5 <211> 31 <212> DNA <213> Artificial Sequence <220> <223> 
primer MaoC 1 <400> 5 tttcccgagc tcatgcagca gttagccagt t 

31 <210> 6 <211> 28 <212> DNA <213> Artificial Sequence <220> <223> 
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#^ Qx}- 2003/10/27 

primer MaoC 2 <400> 6 gctctagatt aatcgacaaa atcaccgt 

28 <210> 7 <211> 45 <212> DNA <213> Artificial Sequence <220> <223> 
primer His-Tag <400> 7 gctctagatt aatggtgatg atggtgatga tcgacaaaat caccg 
45 
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